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Outage Implementation
Utility Perspective 

Tim Salentino, Manager
U.S. PWR Refueling & Outage Services Operations
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Discussion Points
●Nuclear Plants Information – Background
●Outages – Utility Perspective
●Outage Drivers
●Outage Planning – An Example
●Questions

Percentage
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Nuclear’s Global Share of 
Electricity Generation

Source:  International Atomic Energy Agency & World Nuclear Association Database
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Forecast Electricity Demand

Source: EIA Annual Energy Outlook 2006

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

1990 2002 2003 2010 2015 2020 2025 2030

Asia

Europe

U.S.

Rest of World

(Billion KWh)



5

0

500

1,000

1,500

2,000

2,500

3,000

3,500
US

Fr
an

ce UK
Ja

pa
n

Rus
sia

n F
ed

.
Ger

man
y

Can
ad

a
Swed

en
Ukra

ine
Sou

th 
Ko

rea Ind
ia

Spa
in

Belg
ium

Switz
er

lan
d

Ta
iw

an
Bulg

ar
ia

Slov
ak

ia
Fin

lan
d

Cze
ch

 R
ep

.
Hun

ga
ry

Ita
ly

Neth
erl

an
ds

Chin
a

Arge
nti

na
Sou

th 
Af

ric
a

Pak
ist

an
Lit

hu
an

ia
Arm

en
ia

Braz
il

Mex
ico

Kaz
ak

hs
tan

Slov
en

ia
Rom

an
ia

R
ea

ct
or

 Y
ea

rs

Total  = 12,101 reactor years

Source: IAEA 2006

Nuclear Industry’s Total Operation 
Experience in Reactor Years
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Nuclear Industry Continues to Set 
New Records
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What is an Outage? Utility Point of view
● Refueling
● Steam Generator Inspections
● Steam Generator Maintenance
● In-service Inspections
● Motor & Air-operated Valves
● Snubbers
● I&C Maintenance
● Electrical Maintenance
● Mechanical Maintenance
● RPV Head and RPV Inspections
● Cooling Tower
● Turbine
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What is an Outage? Utility Point of view
● $36 Million
● 35 Days of Work
● 1200+ Vendors of Site
● 800+ site workers in “outage mode”
● 80-150 Rem of Radiation Exposure
● $2000/hour Replacement Power
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Outage Drivers



14

LWRs:  Median 
Refueling Outage Duration

Source: McGraw-Hill
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Radiation Exposure Trend 
Positive Overall
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Outage Planning – An Example
● Containment Mobilization

– Equipment Mobilization Plan
– Real Estate Plan (Site and 

Containment)
– Containment Closeout Plan
– Crane Prioritization / 

Coordination
– Charter with Risk Mitigation
– Formal Readiness Review
– ALARA / Safety Oversight
– First Aid / CPR Response 

Planned 18 Months Ahead
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Containment Mobilization!
●Equipment Logistics

– 275 - 300 Tons of Equipment (typical)
– 755 Mobile Crane Lifts
– 900 Polar Crane Lifts

– > 1 lift per hour.
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Site Logistics
●Support Equipment

– Cranes
– Fork trucks
– Compressors
– Yard Jockeys
– Trailers
– Personnel
– Offices
– Consumables
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Summary
●Nuclear Plants Information – Background
●Utility Perspective of an outage
●Outage Drivers – what drives our outages!

– Duration
– Costs
– Safety / HuP / Exposure
– Logistics

●Outage Planning – An Example
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Questions ?
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